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ABSTRACT ; PROBLEM TO BE SOLVED: To select an optimum detection system from two kinds of 
obtained tracking control signals with different detection systems by performing different 
operational processing to various detection signals obtained from a multi-division 
photodetector. 

SOLUTION: A hologram element 4, provided upward laser light 2 is divided to four parts by 
a cross-shaped division line, and respective parts are provided with diffraction grating 
grooves of respectively different patterns. Reflection light is diffraction separated to 
±1st-order diffracted light 102c-102d at every divided area. On the other hand, the 
photodetector 5 forms detection surfaces a-f six divided to an oblong shape, and they 
answer to respective diffracted light spots. At this time, the diffracted light spots are 
photoelectric converted, and are operation processed by prescribed operation circuits 
200-204, 207-210 to detect various control signals, information signals. Thereafter, 
respective output signals are inputted to a phase difference detection circuit 206 through a 
signal delay circuit 205 to detect a tracking control signal by a differential phase detection 
DPD system and a push-pull system. 
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'J:i—/V ] ^ U I- 1- ^^.X7 SrM^Aii^A, CC'.) 

Tfc< h , v:50>-^A r{''-^^Eii.?!lrC'¥fr)\:t'-A;f)ittJ?Jt 
J; :) iz^m IX i}-^ hie-i-"^ -y F^Stiiai^AiAtf w t 

■//'X-^ i> crc . -y y'^^^my^±x ^ ±X'muz 

mmX'h -S. , ^-fc n 'J .X - h U' >• X 7 (4 . .*-t:f&) U y X 9 
i:\^iyvpz>r^m^,].yXiz-i-Z>:itizX ^I'm^'i-Z.zt 
i>X'^Z^. tfz--i\) :<~hU yx 7 t ±h±.lif S 7 - s 

amz f - i.rmT >j xmx t'(^.-)^tm^ffu * wmt^m 

f&X-$)'^XhmhKi:i-^. 

[0030] :)fe^:^ y -/'i-zH /;^J^>mHi§iL/^4^• 
fi-qj C) o -A-:. , :7 ^ -;f7 XffilOTfl-!=; (4mgT^ -T-.xX-^ 
fflSfJjUISS 2 2 0 iz?d) $ ix2. . 2 m^A) h y y =Sr >' / 
.1iiJtJ1ift#{4 . 7- < .X :? 2 2 ] t;:r^M $ i l/j m 0 

ic® L /v: b 5> y :^ 9'mmm--//3'miR $ ii/^ 6')*> r ^ -t- 

X- 5^ gRJJjIullfS 2 2 0 (C AiJ $ ii T ^ ^ -t 
fmm9?t2 2 0X'l,±>s.i}t^iitzy .^-7>x$i|1iPfgr;fcJ; 
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2 2 3 tl < (Ax . :'t-r -f ^' 1 0 tcld^* ilT ^ > ^ tW 
[00 3 1 ] ^-Ji. iSi'£-«SWt::ffl>'^'-^^'t-Ti.»S3tr < 
iJPfi^t^:ai-^3ij5'/5^^-5. i: i: t . r ^ ^ ^' SlSff ^ crj 

mx.-^/>;^«'.>i^)=^=P&flrfiluL . X ^ xi'^i|«illI]SS2 2 1 f 
-r' < X ?'<^)SV »C'-t-'l,»'lL THlia>L 3^^ J: -< tcfem- b 7 -y 
Jf- y^'iliiJWS-^lclT] OM;^ l> >: i: i . m^V vX^^kl 

[00321 ttd{moy^-^\t, \:)r^omwm:\~^-t 

[0034] 7\^^^-v F^ri^'i-A 1 ^?&Ly^C;iS;& A 1 

7-2 6t2AWi--S., — iS*A 1 i:{i:P^j.-X-.^;RA 
2i')3tt-A&4|1--7>^:^fia — if«2 1 {4=J U 

1. y X 7 b 'C-V lT.^tclJ!t^S $ix^-:i0-<^>^g^7" 'J 2 
3lcAq+-f -6')tg-^r'JXA2 3{ib"-AS«BT'J 

tt i ^7 - 2 6 7>.t* $ Hi" . ■- c'^MftiMiKtt S ^ - 2 6 
tmK-A ] c7)^t;-A^S:a*L, i!iifiA 203tt'-ASr 

jz.-;l- 1 ^%Ltz:KX-J-^^-m\J 10 0 %Jx:<W t . ^T-i^ 

mt. 5^-26 (caL/^.Tttr-Atiiaff i o o %5Sja-r 

9 a i fci4 9 b t AW-r «. . C O 2 U' >' Xtif^i) 

yXX'. ^^h^^h IvyX-rP"^^-^-? 3 otctt^OfJ- 




it/riaT 1 0 -- 1 4 3 s s 3 

AWL^>«-:)tf-i.ti:, xfy V)V^-9 3 1 tclR 'Mt 
\,fc>ixfz:ft-r -f X^ 1 OtcAWI" ^. L'C:it-r' < rA 9 
1 0^SML>^v:c'J*.aifi}tl"l«^'^7tKaar*^>:"r). StA'j* 
-r^^jSitm=->-2 6(Cjt1-S. '^L-TjftJiA lc7)^b'- 

H 1 *^ ^> 12 3 <7)ISiSfe(?>Ji: L*^ t J; 'j ^J^t'^iTiiJiWlt 

3tc7)-J t^ifJt^A 2i07tt'-A{4}«:K-atK't£S 7- 2 6 
jSj^L , ?JI/Ii-&X'JXA2 3tC7J^Lrcf)*>'C-i'Ml5t 
t'-AXTU y ^ifi«rRWLTt^.ai^> X2 7(-:S-r 

s „ -X- L T c 1- y x-ii"^ jijfl L ') y v ^ )^ 
V yx 2 s *^s•r^t^^mss 2 9 <^z?Miri> . itmm^ 2 

^'fc , 06 mm(r> 2 U — -y mmiz 

fcV>-C, ig£*A 2i7):jtb'-y^^'?!;-r'&l'— ^W'Wh^Cj 

0. 2li {#)-g.v^{l'^i^lyJl) c7-j^^¥^v ^'^i'-A-'^■ 
[0035] I17{4. ^i7.)J; o^-2^i'\x-;k)\:^'^-y 

[0036] [17<7).^»1(C*SV iT.Tt^'v-y K^:>'.x- 
;l--4 |l6<7)^Jfef<'1Jl;ij(t'ro#55#:U-f-':0':2 1 
iSTtl^SHiSS 2 9 t-BI ] 2<7)S»sli&(?iJi: rsH^t::^— 

0. <^!J1W>'X^-'t'-Axr>J y .■5'^i:■c7)7fe'^'■•Ml^'i■ 

[0 0 37] t-r^.-r»i7)rvi.'::'.r;i^r5tT^^^^ r 
■< 7.9m^-}iM^zn^\^yXif'$t'm-i' t . -^nicf*-.. 
Ti^.aj§n^. 1- y -r^yyumm-'^iii^Tk^ < ^y-^ ■■' ^ 

r ^ .X^Jm:>7|tnt^;J'^=5r< 1 1> 2 Mi| L-CM'I ^i7);>tt$itti 
ffitc AWS -t^--5> .-t 'J ^' J^^^r'^'f^'^ ^ >'X(CIB; 
Ttc'ffiSLTM!fell'-^Xi;-f*-r'»t.&.l: flfSfiJoL 

-1151 8-"-i>fK(cm^. ) 'i ^-tficittc-r S 
. nV^V yXifi^^ LX i> -r ■< x 9 1%SA% f -2^ t ■! 

S{45tfk L ^<^yX , 7" -y i 7VI--7: itl; J: r. T h 5/ -y 
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1 0 - ] 4 3 S S 3 



i^'j h'y-y^yf^mmimff^r^y-t h ^:^mz&mx' 

[0 0 383 llS{iHUi*L/ti-j(C, yf^ay^J*m=Fi 

V yx t -i^X'wmrt hztizx^, n^\^ yx^ 

mzi^'j hy-y^y^'mmm°^c^:>:^y-^ y h^riS^L/;: 

tz^mtmtmm<^^^^shiztmm<':>m^m lx i ^ 
s„ --^mtmx'iimi . m2c^.mmmtmm. ^^mi- 

^-Ltij^.-r. m!:iivyX9(r)m.T(,zmiE^iLX^^h.. l 

r^-f (^}'^l;i(i•'.i-^'■7A-^■■^.^y--f h^^„) T 

L . A-'^:l-oy 4 .t^^l-- >X9 c7.)rBl£C 1 
/4^:R1g3 2 arUS-r ^ t (Cj; D . 9'":7\: 
jig 2 ^ L :3 U ;^ - h U- >• X 8 J; V^m^i V y X 9 Srji^ 
Xit=r^X9 1 0(C7J=M-^a'K}3tt'-A{i{3i:/v.t'IHI 

[003 9 ] i'^i. 4:^Mff1|T145ho^^"^i,;K^4 i: 1 
/ 4}!J^n.«(3 2(4i^!|l!)l.-xX9 i:|5l-£7);ivyky--t::[S|5E: 
$iL. r^^j-x-^ 3 Ot:J:-..TM^)3L' >'X9>:— (4^ 
t <D: X mM)t ^ J: 3 (cfj: o T V »S , (Jy X. -> tm^t'Z 
t . WMl tzX 0 lzm!^]^ yXij'^'SiRl-X i,^-r < 
X 9 t'- A 7i; o ;?^-:7 /s3!57- 4 (7)-^W'J*t<7.> 



V yxi^^ ^'k-i'mz:'mi L-T ^> . ^i^aiStf 5 x- 

l^ttj $ il. S y -y -x 7Vl^:^(C X^hyy^y 9'MmtE 
[0040] 

[ MuJ«55'J-7< ] IXto^fz Xolz. :^mmz X iLli'* o 

(ciD;tTlf ^W-fflr ^ X9 l/Zrm^ h y y ^ > ^^MWfl 
^*^:tti#^g^ t#*(C.S.(iSL. ffl^i^^^tT^^ xr^JcMieL 

[liaD<7.)fgl.fii=tfiiBJ] 
tz±^^(7)im¥mmx'h i> . 

[02 3 :^%mzi6^'thTX'nyyM.m=f-t^'rf-mm.iii 

mo^vm^^^-t^^^^om^^mmx'h s , 
[03 3 ^wmii'<'fh^'it^m^\^^tx :Liz^m^ 

X'hh. 

mm^^tmmmmx'h -s . 
[05 3 1 pmmmzm^h^'^'^-' f§ss 

[06 3 -Ai^%mcM2c'mm{m Lii:>-rm.mmmx'h 

[07 3 -4^w!^c)^3ffmmm^ Ly>-r±?5aicomiE 

[08 3 *?6nflwm4 OSIiSM^ LA^rri^ge^^Jftilir^IE 

ttB0-C$>^-., 

[^^-f-i7)^5eBj]3 

-[■■■iitH-^ yr-^^-zL-iv, 2-^m{¥v—^mw., 4 

tUll^".^'ffl3\:<»:ai5S. 9,'9£i. 9b-W!t^U:^X, 
] 0 3 0 --T7^j.x-.^ 



[043 
1214 
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*5l»rl^ 1 0 - ] 4 3 8 S 3 



[1131 
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